The studies that aim to bring together the strength and the speed of movement are called plyometric trainings. Our aim in this study is to be able to show the effect of plyometric training program on sportive performance parameters in young soccer players and to make recommendations for coaches and sportsmen on sportive training and training planning from this point. Twenty-four male soccer players aged 17-22 making regular soccer training participated in the study. Two different groups were formed as experimental and control groups and a plyometric training program was applied to the experimental group for 3 days a week for 8 weeks. Both groups continued their normal soccer training. Height, weight, body mass index (BMI), body fat percentage (BFP), aerobic capacity (VO2max), anaerobic capacity, speed and flexibility were measured before and after training. The trainings known as drop jump, box jump, squat jump, split squat jump, overhead slam and plyometric push-up were applied to the plyometric training group. Vertical jump test was used for anaerobic capacity measurement. Flexibility test (Sit and Reach test) and speed test (30 m) were applied. For statistical analysis, Paired Sample t-test was used in group comparisons and Independent Sample t-test was used for intergroup comparisons. BFP, anaerobic capacity, VO2max, speed and elasticity values were found to be significant after the plyometric training program of the experimental group (p<0.05). BFP and VO2max values of the control group were significant (p<0.05). When the groups were compared, anaerobic capacity, speed and flexibility values were found to be significant in favor of the experimental group (p<0.05). There was no significant difference in weight, BMI, BFP and VO2max values (p>0.05). As a result of our research, the plyometric training program applied to young soccer players is considered to have a positive effect on sportive performance parameters. It can be said that regular and programmed plyometric training improves sportive performance positively.
INTRODUCTION
Soccer is one of the most popular sport branches in the world. The popularity of the soccer branch, which can reach very huge populations in the world and our country, is increasing day by day (22) . Therefore, soccer has become a way of life by dealing with sports politics, school sports and clubs (21) . Soccer can show performances having changeable loading and resting interval with respect to the technical and tactical characteristics (6) .
As in all branches, physical and physiological development of basic motor skills is at the forefront in soccer. Optimal training should meet the physiological and physical needs of both the sportsman and the sports branch. The goal of the training program applied to the sportsmen is to develop their physiological and physical efficiencies of them and improve sportive performance (7) . Soccer is a sports branch that is highly aerobic in terms of energy systems and contains high-intensity intermittent trainings including anaerobic activities. For this reason, lower extremity strength, endurance, strength and speed are performance components for soccer player (18) . Exercises that aim to combine strength, speed of motion and explosive strength are described as plyometric trainings (10) . The goal of plyometric training is to keep the time of contact with the ground as low as possible when jumping or on the move. A tonus event occurs in the tendons and connective tissues. This allows the potential elastic energy to appear. This energy is stored in eccentric contraction, and a large strength is exerted by the effect of gravity during concentric contraction (28) .
Plyometric trainings may not be a miracle, but it can be thought as an important form of training that allows fast reactions and explosive strength to develop. It plays an important role in determination of fast strength and strength performance in the soccer branch and sports branches which need to change direction quickly. In soccer trainings, sportsmen need plyometric trainings to improve their strength, fats strength, leg strength and jumping efficiency. In addition, these trainings are effective in increasing the athletic performance of the sportsmen. Recently, plyometric trainings have been included in the strength exercises (13) .
Our aim in this study is to be able to show the effect of sportive performance parameters of plyometric training program on young soccer players and to be able to give recommendations for coaches and sportsmen on sportive training and training planning from this point.
MATERIAL & METHOD

Selection of Study Group
Twenty-four male soccer players aged 17-22 making regular soccer training participated in the study. Two different groups were formed as experimental and control groups and a plyometric training program was applied to the experimental group for 3 days a week for 8 weeks. Both groups continued their normal soccer training. Information indicating that the research is appropriate for the ethics committee was informed to Gaziantep University Clinical Research Ethics Committee and Ethics Committee Approval was obtained. The details of how to conduct the research were explained to the subjects in detail through Subject Notification Form. Signed forms showing that they are volunteers were obtained. During the study, they were asked not to take supplements and not to do heavy exercises.
Study Protocol
Height, body mass index (BMI), body fat weight, body fat percentage (BFP), aerobic capacity (VO2 max), anaerobic capacity, speed and elasticity were measured before and after the plyometric training. To find the aerobic strength of the subjects, Ramp protocol was applied in a progressively increasing cardiopulmonary exercise test in cycling ergometry. BMI and BFP were measured by Bioelectrical Impedance analysis method. Vertical jump test was used for anaerobic strength measurement. Flexibility test (Sit and Reach) and speed test (30 m) were applied. Measurements were performed in Physiology Laboratory of Gaziantep University Physical Education and Sports High School.
Plyometric Training Program
A total of 8-week plyometric training program for lower and upper limbs consisted of 4 weeks of moderate intensity training (3 sets x 10 repetitions and 90 sec rests) and 4 weeks of high intensity training (4 sets x 10 repetitions and 90 seconds rests) for 3 days a week besides soccer trainings was applied to the experimental group. The trainings known as drop jump, box jump, squat jump, split squat jump, overhead slam and plyometric push-up were applied to the plyometric training group. Subjects were told that every exercise movement should be performed at maximal level and should be taken down softly after the jump. Subjects were warned not to do any heavy exercise except soccer training and plyometric training. Sportive performance measurements were taken 1 day before plyometric training and 1 day after the training was over.
Data Collection
Anthropometric Measurements
The weights of sportsmen were measured by a weighbridge having 0.1 kg precision and the heights were measured by a digital length measuring instrument. The subjects were participated in the measurements with shorts, T-shirts and bare feet. BMI measurements were calculated by dividing the body weight into the square of the height in meters (16).
VO2max Measurement
Ramp protocol in the gradually increasing cardiopulmonary exercise test in the electromagnetic cyclometer ergometer (MEC PFT SYSTEMS ERGO) was applied to the subjects participating in the study. The protocol was resting for 3 minutes, 3 noload pedals (warm-up) and increased 25 watts per minute. The pedal stroke was stable at approximately 60-70 rpm. The test was maintained until the level that the subjects couldn't tolerate the increasing load. When the test was over, the pedal load is reduced to 25 watts, pedaling was continued for 3 more minutes and the test was terminated. VO2max was measured by this test (2) .
Body Fat Percentage Measurement
Body fat percentages of the subjects were measured using BIA (Tanita Body Fat Analyzer, model TBF 300) technique. While taking the measurements, the weight of the clothes is reduced, the board touched by feet was wiped with a damp cloth and the conductivity is increased.
30-meter Sprint Test
The subjects performed short sprints after 10 minutes of active warming. Afterwards, the subjects taken to rest 1-meter behind the starting line were asked to start when they felt ready. Three-minutes rest interval was given between the tests and 2 tests were performed (19, 32) . The subject's track finish time was recorded in seconds to the subject information form. At the end of the measurement, both grades were recorded and maximum scores were selected for evaluation.
Vertical Jump Test
As testing tools; chalk, meter and cardboard prepared to hang to the wall were used. The aim of the test is to measure the jump power of the subject. While the subject was placed by reclining in side position to the cardboard hanging on the wall as written in cm and lifting the arm as far as possible (without lifting the soles), the alignment of the fingertip of this arm was detected and recorded in the cardboard. The middle finger of the hand touching the cardboard was immersed in chalk dust and the subject was touched to the highest point where he could jump and touch with the help of his arms. The distance between the first reach and jump was recorded in cm. For the test, two rights were given each subject and the best grade was recorded. Lewis's formula was used for the calculation of anaerobic capacity (26, 32 
Flexibility Measurements
Flexibility measurement was made using a situp stand. For this measurement, the subject sat with his bare feet in front of the stand and based his soles flat to the stand. The body was bowed forward, lay forward without bending knees and tried to stay at the farthest place the subject can reach. The maximum distance reached on the scale on the stand on which the flexibility measurement was made was accepted as the flexibility value in centimeters. The test was repeated twice and the higher value was accepted (32).
Statistical Analysis
SPSS statistical program (SPSS for Windows, version 20.0, SPSS Inc. Chicago, Illinois, USA) was used in the analysis of the data. The Independent Samples T Test was used to evaluate the significance between the experimental and control groups. Paired Samples T Test was applied for intra-group comparisons. Statistical results were evaluated at p<0.05 significance level. Table 1 provides a comparison of pre-test and post-test measurement results of the data obtained after the plyometric training program applied to the experimental group. After the plyometric training program applied to the experimental group, the values of BFP, Anaerobic Power, VO2max, Speed and Flexibility were found significant (p <0.05).
RESULTS
There was no significant difference in the other data of the experimental group (p> 0.05). The comparison of the measurement results of the experimental and control groups is presented in Table 3 . Among the groups, significant differences were found in Anaerobic Power, Speed and
Flexibility values in favor of the experimental group (p <0.05). There was no significant difference in Weight, BMI, BFP and VO2max values (p> 0.05).
DISCUSSION
In soccer trainings, sportsmen need plyometric training in order to be able to improve their strength, fast strength, leg strength and jumping efficiency. In individual sports and team sports, muscle power and muscular strength are determinative in successful performance. In addition, these exercises are effective in increasing the sportive performance of the sportsmen. Recently, plyometric trainings have been included in strength trainings (13, 23) .
In our study, BFP, anaerobic capacity, VO2max, speed and elasticity values were found to be significant at p<0.05 level after the plyometric training program of the experimental group. No other significance was found in the other data of the experimental group (p>0.05). BFP and VO2max values of the control group were found to be significant at p<0.05 level. No other significance was found in the other data of the control group (p>0.05).
Among the groups, anaerobic capacity, speed and flexibility values were found to be significant in favor of the experimental group (p<0.05). There was no significant difference in weight, BMI, BFP and VO2max values (p>0.05). Physical activity results in a decrease in body fat mass. The rate of this decrease depends on the severity, frequency and type of the training (31).
In our study, BFP values were found to be significant after 8 weeks of plyometric training applied to the experimental group (p<0.05). Significance was also found in BFP values of the control group. Physical loadings provide that lean body masses increase from younger ages and thus the relative strength is constantly increased. In the literature, it is assumed that BFP generally decreases after physical activities (12, 14, 20) .
In a study conducted on judoists, a significant decrease was found in body fat percent after ten week pliometric training (33) . Along with different outcomes, the general belief is that plyometric training does not have a significant effect on BFP values.
Potteiger et al. (1999) have not found any changes in body mass index and body composition after an 8-week plyometric training performed by physically active men (29) .
In our study, the reduction in body fat percentage between pre-test and post-test of the experimental group was greater than that in the control group. It can be said that the cause of this is the decrease of body fat percentage and the increase of the muscle ratio by the effect of soccer training applied together with plyometric training.
Soccer is a sport that is highly aerobic and characterized by high intensity, intermittent exercises involving movements requiring a large number of negative and positive accelerations at different times, sprints, agility and jumps (30) . Programmed, regular, correctly performed plyometric exercises have a positive effect on the performance of the sports branches (soccer, volleyball, basketball, handball, weightlifting etc.) where jumping plays an important role (11) . Since jumping in plyometric trainings is performed within a very short time span, it provides both explosive characteristics and explosive power to improve (9).
In our study, significance at p<0.05 level was found in anaerobic power values after 8-week plyometric training applied to the experimental group. There was no significance in the control group.
Studies on plyometric trainings have shown that plyometric exercises performed in different types and severities significantly improve jumping performance. Al-Ahmad (1990) found in his study that 6-week plyometric training significantly increased the vertical jump values of basketball players when compared to the control group (1). In another study, a significant increase in the anaerobic capacity values of the subjects was detected in senior sportsmen aged 19-25 years at the end of plyometric training (17) .
The values found in our study show similarity to the information given in the literature. In our study, it can be thought that the improvement in the experimental group's anaerobic capacity arose from the generation of explosive power by the help of explosive bounces for a very long time and increased muscle strength depending on this in their plyometric trainings.
Aerobic-based trainings increase VO2max. Plyometric training does not improve VO2max. It uses the phosphagen (ATP-CP) energy system using maximum power. During the plyometric trainings, if the association between rest and overload is not paid attention, the activity starts to become aerobic and the purpose of the plyometric training is lost (8) .
In our study, VO2max values of the experimental and the control groups were found to be significant at p<0.05 level. This significance is thought to be due to the fact that the subjects' regular soccer trainings developed VO2max values.
It has been suggested that speed is a genetic feature and one of the leading components of performance. Speed is in a complex structure such as reaction speed and movement as structure. Two most important factors affecting the speed of the soccer player are the state of the ball and the rival (24) .
In our study, we found a significant difference at p<0.05 in the speed values of the experimental group after plyometric training program. There was no significance in the speed data of the control group. In a study conducted on young basketball players, an increase in sprint performance was observed after 8-week plyometric trainings in water and land (5) . Another study detected significant improvement in long jump, vertical jump, flexibility, and 20-m sprint performances in the group performing strength trainings combined with plyometric training (3). It was seen that 25-m sprint performance of college sportsmen increased after 12-week plyometric training (25) .
Our study is in parallel with the information given in the literature. It can be said that the increase in speed in our experimental group is due to the plyometric training performed together with regular soccer training and nerve-muscle adaptations.
Flexibility is an ability that includes many different characteristics (joint structure, muscle structure, muscle mass, joint capsule, intramuscular and intercostal coordination, age, etc.). The biggest benefit of heavy power and strength trainings is to ensure muscles and the coordination between muscles to develop, resulting in increased strength and muscle growth (34) .
In our study, the flexibility values were found to be significant at p<0.05 level after plyometric training program of the experimental group. Plyometric trainings affect the intermuscular and intramuscular coordination positively. The most important reason behind the increase in elasticity after plyometric trainings is the development of muscles and intramuscular coordination (7). Although there was an increase in flexibility values after ten week plyometric training applied to judo athletes, there was no significant difference (33) . The general belief in the literature is that plyometric trainings improve flexibility. The information also supports the study conducted (4, 15, 27) .
It can be said that the improvement of flexibility in our experimental group is due to the development of the intermuscular and intramuscular coordination by the plyometric training.
CONCLUSION
As a result of our study, it is considered that the plyometric training program applied to young soccer players in addition to soccer training has a positive effect on the sportive performance parameters. Since plyometric trainings performed on a regular and programmed basis have a positive impact on sportive performance, it may be advisable to include plyometric trainings in soccer training programs.
